A model of persistent partial hindlimb ischemia in the rabbit.
An animal model of resting limb ischemia in the rabbit was developed and studied. Anesthetized rabbits underwent unilateral common iliac artery (CIA) division, allowing comparisons between an experimental (ischemic) and the contralateral control limb in the same animal. The time course and severity of the ischemic insult were measured by quantitating muscle blood flow in seven muscle groups using 57Co-radiolabeled microspheres, limb femoral arteriovenous oxygen differences (AVDO2), and limb arterial pressure. Nine of 20 animals had objective evidence of functional limb impairment judged by abnormal resting posture and/or abnormal gait. Muscle blood flow in the experimental limbs became significantly less than blood flows of corresponding contralateral muscle groups (P less than 0.05) when measured at 1 week after CIA division. By 17 days, mean muscle blood flow had returned to within 82.5% of that of the control limb. AVDO2 increased from 4.8 +/- 0.99 to 8.13 +/- 2.26 ml O2/dl blood following CIA division and remained persistently greater than the control limb value until Day 31. Limb arterial pressure decreased markedly after CIA division and remained significantly depressed beyond 6 weeks when the study was terminated. The reasons for the differential time courses of these parameters of blood flow are discussed. Common iliac artery division in the rabbit appears to produce persistent, partial ischemia at least 17 days in duration, allowing in-depth study of the effects of persistent limb ischemia on muscle cell function in the laboratory setting, as well as permitting the assessment of various therapeutic manipulations for the treatment of prolonged muscle ischemia.